* Zero risk * The global marketplace * Multiculturalism * Scientific creationism * Animal rights * Pro-life, pro-choice * No new taxes That is a list that I am sure anyone could double or triple, with ease. I suspect anyone could find a favorite issue or two on it. I do not intend to discuss each slogan on this list; I simply wish to contend that each of these slogans has the following characteristics:
1) The slogan labels a complex and controversial public issue.
2) The issue has an underlying corpus of scientific knowledge that is, or should be, an essential feature of the public debate on the issue.
3) With few exceptions, the public debate is shaped and controlled by opinion-makers and civic leaders who are not scientists and who rarely have a comprehensive perspective on the relevant body of scientific knowledge. 4) By choice or by necessity, those who have such a perspective are usually cast in the roles of costume consultant, prompter, stagehand, or spear-carrier, rather than director or lead soprano. 5) When the time comes to move from debate to action, action is shaped by the perceptions and values of the leaders of the debate. Sometimes these perceptions and values reflect the relevant body of scientific knowledge, and sometimes they do not.
The last of these characteristics is, I believe, both a simple statement of fact and a fundamentally important feature of democratic society. Action on a matter of public interest is necessarily political action. Political action is necessarily determined One might develop from such observations a picture of a species of scientists and engineers, admirably specialized to a particular and highly valuable societal niche, but intrinsically and inevitably isolat-ed from the societal mainstream by its own evolutionary adaptation. We could simply accept this picture and be content with it. Should we? I think not.
In his recent book, Bok (1) raises essentially this question in the context of the university:
It is fair to ask whether our universities are doing all they can and should to help America surmount the obstacles that threaten to sap our economic strength and blight the lives of millions of our people.
This question raises two separate issues. The first is whether universities, especially our research universities, are doing enough to meet the many challenges that affect our ability to maintain a growing, competitive economy while providing adequate security and opportunity for all our citizens. In other words, are these universities contributing as much as they can to help society enjoy efficient corporate management, technological progress, competent government, effective public schools, and the conquest of poverty with its attendant afflictions of crime, drug abuse, alcoholism, and illiteracy? The second issue is moral in nature and recognizes that the revitalization of our corporations, our government agencies, our schools, and our urban areas is ultimately dependent on the values of individual citizens. Since values are so decisive, are our universities doing enough to build in our societyespecially among its most influential members and leaders-a strong sense of civic responsibility, ethical awareness, and concern for the interests ofothers?
Bok answers his question about universities in the negative, as I have mine about science and technology, and about scientists and engineers. Our universities and our science and engineering community can and must become more centrally and fully engaged with the great societal issues represented by the slogans I have listed and many others. This is in many ways an uncomfortable prospect. To be engaged is to be vulnerable. The canonical ivory-tower university and the traditional scientific priesthood, above the fray, have much to recommend them. Nevertheless, Bok argues for universities, and I would argue for scientists and engineers, that the times demand much more. We must engage ourselves. It is our civic duty.
Let me now return to my list of slogans. Consider the first two items on the list, "accountability" and "assessment." In most of our states and their public universities, assessment of institutional performance through assessment ofstudent learning outcomes has been a hot topic for nearly a decade because accountability has become a popular watchword. A public university should be accountable to the people who fund it. The university should be able to demonstrate that it performs its functions effectively and efficiently. Astin (2) has listed some questions, the answers to which might be expected to form part of such a demonstration: 1) How effectively are institutions using the money we already give them?
2) How much are students really learning? a university's performance of its other functions, research and service, but the focus of public attention has been on the teaching function and on developing means for assessing an institution's effectiveness and efficiency in performing this function. Usually, this has been taken to mean a need for assessing the educational "value added" by the university to its students.
Astin's questions have been asked more often and more pointedly by individuals and organizations outside of universities than by those inside. Politicians-legislators and governors-have been particularly prominent questioners. The governors, for example, provided a major impetus for the assessment movement in a 1986 report of the National Governors' Association (3). The regional accrediting associations have also weighed in; all of them now require colleges and universities to have some kind of student learning outcomes assessment as a condition of accreditation.
The most interesting aspect of Astin's questions is that I do not think we know how to answer them in any fundamental sense. We do answer them, of course, because answers are demanded. Universities provide a few file cabinets' worth of statistics from institutional research offices, accompanied by assurances that they are doing a terrific job of teaching their students. Various pundits, including a former Secretary of Education and a few from the universities, answer by asserting that the universities are doing a lousy job of teaching their students. None of us, in my opinion, can really back up our claims with credible, scientifically convincing evidence.
At this point, I find myself venturing into terra incognita, but it seems to me that at the root of the assessment issue there are fundamental scientific questions about the cognitive and social development of human beings. These are difficult questions about a complex and multidimensional process. I imagine that cognitive, behavioral, and social scientists have learned a great deal about this process and that they can tell us a lot about what we can measureand what we cannot measure-that will help us to assess the effect of an educational program or institution on the development of individuals or groups. I am confident that there exists a significant and substantial body of scientific knowledge on which we could build systems for assessing the effects of our educational institutions on the development of their students. However, I do not see much evidence of this body of knowledge in the arenas where the tough questions about the effectiveness and efficiency of our educational institutions are being asked and answered and where the answers are being translated into political and economic action. This is unfortunate, because there is much at stake. First and foremost is the ability ofour children and grandchildren to function, perhaps even to survive, in a world in which knowledge and skill are the keys to success. Also at stake are the continued vitality and viability of our educational institutions.
What seems to be missing is engagement between those who understand and those who must act. The assessment debate is not being shaped by a scientific understanding of what is and is not feasible in attempting to assess the effects of educators on those being educated but by the urgent and entirely proper desire of our citizenry for assurance that those effects are maximally positive and minimally costly. It is clear what is wanted. It is far less clear how to provide it or even whether it can be provided.
Who is to blame for this unsatisfactory state of affairs? There is enough blame for all concerned to share, but I believe this assessment issue is an example ofthe failure ofour scientific community to do its civic duty. We should not concede center stage in the assessment debate to our political leaders. Our scientific leaders should be there too. They should be there not because the outcome of the debate might affect the narrow self-interests of the scientific and educational communities but because it will surely affect the greater and more important interests of our society as a whole.
In advocating engagement in pursuit of our civic duty, I am well aware that such engagement requires a willingness to accept risk, both individual and collective. It is neither easy nor safe. The role of the objective and disengaged observer and critic is far more comfortable than the role of the engaged participator. There is a big difference between coaching or playing in the Super Bowl and analyzing the game from the press box. If science and technology are as critical to the nation's welfare as we say they are, then scientists and engineers need to be in the game, not on the sidelines.
Another of the slogans on my list, "Set scientific priorities," is usually viewed by scientists in the context of the fierce competition within the community for a share of the resources available to science. This intramural competition sets "big science" against "little science" and one discipline against another. It engenders chronic reexamination of the faults and virtues of the peer-review system. It pits peer review against the time-honored political process called the "pork barrel." We are told that if scientists cannot be realistic, acknowledge resource limitations, and set their own priorities, then someone else will, probably politicians.
We seem to find it difficult to meet this challenge. Some years ago, while I was at the National Science Foundation, Congress pressed the NSF to explore how the effectiveness of its research support programs might be evajuated. Is it possible, for example, to determine whether a prograit in one discipline has, over time, made the best use of its funds to advance the state of the discipline? Has one disciplinary program done a better job of that than another?
The NSF responded by funding a National Academy of Sciences (NAS) committee to examine one disciplinary program and to see whether there were output indicators that could be used to assess the effectiveness of the program. The essence of the committee's conclusions was that such an evaluation would be a difficult and complex task and that there probably is no good way to accomplish it. I believe that is true. Nevertheless, it leaves us in the curious position of arguing that an NSF research support program can assess the probable quality of research before it is performed, using its proposal review process, but cannot adequately assess the aggregate quality of the research after it is performed.
More recently, the process of setting scientific priorities has been brought to the fore by NAS President Frank Press and by others. The issue has not been enthusiastically embraced and confronted by the scientific community as a whole, but there may be some hope.
In We cannot afford to avoid this issue, unpalatable though it may be, for two reasons. The first is that it is very much in the self-interest of scientists and engineers to do everything possible to optimize the use of whatever resources may be provided to us by society. The second, and more important, is that it is our civic duty to bring to bear the full power of science and technology in the service of society. To do so, we must strive to do the best we can with the resources we have and we must win the resources we need to do for society what society demands of us.
In that second objective is the answer to another question. Beyond our intramural competition for resources is another and larger competition, the competition between us and all other claimants on the nation's resources. This competition pits us against the sick and the elderly, against the urgencies of national security, and against a host of special interests. How are we to justify more money for science, in the face of such competition? How important is lifting the morale of researchers compared with the necessity of salvaging the nation's banking system?
We do ourselves and the nation a disservice when we argue these questions in terms of the health of the scientific enterprise. Science and the technology it spawns are important for what they contribute to enhancing the quality of human life. To engage ourselves in the struggle for the resources and conditions needed to strengthen the capacity ofscience and technology to perform that essential function is hardly narrow self-interest. It is our civic duty.
Finally, allow me to indulge in some personal remarks about the AAAS. The AAAS is unique in the United States and the world as a voluntary association of scientists, engineers, and others, an association that spans the fill spectrum of science, engineering, and the science-based professions. My service on the AAAS Board has convinced me that the AAAS has an enormous and heretofore only partially realized potential for providing the science and engineering community with the means to do its civic duty, as I have tried to define it here. Realizing that potential, however, would require thinking about the nature and purposes of the AAAS in a different way. I think most of us have thought of the AAAS as an organization intended to serve the needs of scientists and engineers. Its 
